A multiplex real-time polymerase chain reaction for simultaneous detection of Salmonella spp., Escherichia coli O157, and Listeria monocytogenes in meat products.
To achieve an effective detection of Salmonella spp., Escherichia coli O157, and Listeria monocytogenes in meat products, a multiplex real-time polymerase chain reaction (PCR) coupled with a multipathogen enrichment strategy was developed in this study. Pathogen-specific DNA sequences in the invA, rfbE, and hlyA genes were employed to design primers and TaqMan probes for identifying Salmonella spp., E. coli O157, and L. monocytogenes, respectively. An internal amplification control (IAC) utilizing a novel DNA sequence from human adenovirus was incorporated into the multiplex PCR assay to indicate false-negative results. Concurrent amplifications of multiple targets and IAC were thoroughly evaluated and optimized to minimize PCR competitions. Combined with a multipathogen enrichment in a selective enrichment broth for Salmonella, Escherichia, and Listeria (SEL), the multiplex real-time PCR assay was able to simultaneously detect all of the three organisms in artificially contaminated ground beef at a detection sensitivity of <18 CFU/10 g ground beef. Applying the assay to 26 retail meat samples including beef, chicken, turkey, and pork revealed that 12 samples were positive for one of the organisms and 3 samples were positive for two of the organisms after a 20-h enrichment in SEL. The remaining meat samples tested negative for all of the organisms by only showing amplification of the IAC. These results were confirmed by traditional culture methods testing for each individual species. Taken together, the multiplex real-time PCR assay combined with multipathogen enrichment is a rapid and reliable method for effectively screening single or multiple pathogen occurrences in various meat products.